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2XWRIVLJKWDQGRXWRIPLQGIRUWKHYDVWPDMRULW\RISHRSOHWKHRFHDQVDUHDOVRWKHSULPDU\WUDQVSRUWDWLRQ
URXWHIRUPDQ\RIRXUQDWXUDOUHVRXUFHVDQGWKHJRRGVWKDWDUHPDGHIURPWKHP*OREDOO\FORVHWR
RIJRRGVWUDYHOWRWKHLUGHVWLQDWLRQE\VHDDQGWKHVHYROXPHVZLOOFRQWLQXHWRLQFUHDVH

*LYHQWKHSLYRWDOUROHDQGSRWHQWLDORIRFHDQVLQWKHHFRQRPLFDQGVRFLDOZHOOEHLQJRIRXUSODQHW WKHLU
XVHPXVWEHPDQDJHGVHQVLWLYHO\DQG LQDPDQQHUZKLFKPLQLPLVHVPDQ¶V LPSDFW 2XUSDVWKLVWRU\RI
RYHUH[SORLWDWLRQDQGDFFLGHQWDOGDPDJHEHDUVZLWQHVVWRWKHGLIILFXOWLHVRIDFKLHYLQJWKLV
7KH :DWHUERUQH FRPPXQLW\ DV D PDMRU SURYLGHU RI PDULWLPH SURGXFWV DQG VHUYLFHV XQGHUVWDQGV LWV
UHVSRQVLELOLWLHVLQWKLVUHJDUG:HXQGHUVWDQGWKDWLQWKHFRPLQJGHFDGHVZHPXVWUHGRXEOHRXUHIIRUWVWR
GHYHORSVWUDWHJLHVDQG WHFKQRORJLHVZKLFKZLOO FRQWLQXH WRGHOLYHU VRFLDO DQGHFRQRPLFEHQHILWZLWKRXW
DGYHUVHO\DIIHFWLQJWKHHQYLURQPHQWXSRQZKLFKZHGHSHQG
$G\QDPLFPDULWLPHLQGXVWU\LVDNH\HOHPHQWRIKHDOWK\VRFLHWLHVHQYLURQPHQWVDQGHFRQRPLHV2XUMRE
LVWRGHOLYHUYLWDOSURGXFWVDQGVHUYLFHVWRVRFLHW\2XUFKDOOHQJHLVWRGRWKLVLQDVXVWDLQDEOHPDQQHU7R
VXFFHHGZHPXVWFRQWLQXHWRLPSURYHRXULQIUDVWUXFWXUHRXUNQRZOHGJHDQGRXULQQRYDWLRQFDSDELOLW\
5HVHDUFKDQGLQQRYDWLRQDUHHVVHQWLDO WRDGGUHVVWKHGXDOFKDOOHQJHVRIVRFLHWDODQGHFRQRPLFSURJUHVV
:$7(5%251(,QGXVWULHVZLOOGHOLYHUPRUHH[WHQVLYHLQWHJUDWHGHIILFLHQWDQGVXVWDLQDEOHZDWHUERUQH
WUDQVSRUW V\VWHPV DQG LQIUDVWUXFWXUH ZLOO SURYLGH LQFUHDVHG VXSSRUW IRU WKH HPHUJLQJ RIIVKRUH IRRG
HQHUJ\DQGPLQHUDOV VHFWRUVZLOO UHGXFHRXU LPSDFWRQ WKHHQYLURQPHQWZLOOSOD\DQ LPSRUWDQW UROH LQ
GHOLYHULQJDPRUHFRPSHWLWLYHDQGVXVWDLQDEOHORZFDUERQHFRQRP\ZLOOFRQWLQXHWRSULRULWLVHVDIHW\DQG
VHFXULW\ZLWKLQWKH:DWHUERUQHFRPPXQLW\

7KH:DWHUERUQH6HFWRU0DLQ$FWLYLWLHV

6XSSOLHUVRIVDIHDQGHIILFLHQW WUDQVSRUW IRUJRRGVDQGSDVVHQJHUVRQDORFDOQDWLRQDOFRQWLQHQWDODQG
LQWHUFRQWLQHQWDOVFDOH&ORVHWRE\YROXPHRIDOOJOREDOWUDQVSRUWDWLRQLVZDWHUERUQH
6XSSRUWWKHH[SORLWDWLRQRIHQHUJ\DQGUDZPDWHULDOV3UHGRPLQDQWO\IRVVLOIXHOVEXWUHQHZDEOHHQHUJLHV
VXFK DVZLQGZDYH DQG WLGDO DUH LQFUHDVLQJ LQ  LPSRUWDQFH  ([SORLWDWLRQ RI RWKHU UDZPDWHULDOV LV DQ
HPHUJLQJVHFWRUZKLFKZLOOUHTXLUHH[WHQVLYHVXSSRUWIURPWKHPDULWLPHFRPPXQLW\
6XSSRUWWKHVXSSO\RIIRRGIURPWKHVHDV±ILVKHULHVDQGDTXDFXOWXUH
6XSSRUW WKH JDWKHULQJ RI PDULQH LQIRUPDWLRQ WKURXJK WKH SURYLVLRQ RI SURGXFWV DQG VHUYLFHV IRU
RFHDQRJUDSKLFVXUYH\VJOREDOGDWDJDWKHULQJDQGPDULQHUHVHDUFK
/HDGWKHZRUOGLQFUXLVHOLQHUGHVLJQDQGFRQVWUXFWLRQ
3URYLGH PDULQH VSRUW DQG UHFUHDWLRQ ± IURP VPDOO ERDWV WR VXSHU \DFKWV WKHUH DUH  PLOOLRQ
UHFUHDWLRQDOFUDIWLQWKH(8HQMR\HGE\PLOOLRQXVHUVHYHU\\HDU
$GGUHVV WKH QHHGV RI DQG VXSSRUW LQQRYDWLRQ IRU QDYLJDWLRQ RQ DQG PDLQWHQDQFH RI LQODQG
ZDWHUZD\V
3URYLGHYHVVHOVDQGHTXLSPHQWIRUUHJXODWRU\DXWKRULWLHVVXFKDVFRDVWJXDUGVHUYLFHVERUGHUSDWUROV
SROLFLQJDQGFXVWRPV
'HVLJQDQGEXLOGQDYDOYHVVHOVDQGHTXLSPHQW
3URYLGH VSHFLDOLVHG YHVVHOV IRU WKHFRQVWUXFWLRQRIQHZSRUWVDQGKDUERXUV FRDVWDOGHIHQFHV LQODQG
ZDWHUZD\V
/HDGWKHZRUOGLQFUXLVHOLQHUGHVLJQDQGFRQVWUXFWLRQ

'HILQLQJWKH&KDOOHQJHV

7KHPDMRU FKDOOHQJHV IDFLQJ WKH:DWHUERUQH VHFWRU WKURXJK WR DQGEH\RQG DUHERWK VRFLHWDO DQG
HFRQRPLF
6RFLHWDO&KDOOHQJHV
ǜ 'HYHORSLQJDORZFDUERQORZHPLVVLRQHFRQRP\
1925 Willem Laros and Lanfranco Benedetti /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1923 – 1933 
ǜ $GDSWLQJWRFOLPDWHFKDQJH
ǜ +DUYHVWLQJQDWXUDOUHVRXUFHV
ǜ $VVXULQJVDIHDQGVHFXUHVXSSO\RIJRRGVDQG VHUYLFHV

(FRQRPLF&KDOOHQJHV
ǜ ,PSURYLQJFRPSHWLWLYHQHVV
ǜ ,PSURYLQJLQQRYDWLRQDQGWHFKQRORJ\WUDQVIHU
ǜ ,QFUHDVLQJWKHOHYHORIHGXFDWLRQDQGVNLOOV
ǜ $GGUHVVLQJQHZDQGGHYHORSLQJURXWHVDQGPDUNHWV

$GGUHVVLQJ7KH&KDOOHQJHV

7KH:DWHUERUQHFRPPXQLW\SURSRVHVWRDGGUHVVWKHVHFKDOOHQJHVE\PHDQVRIERWKSULYDWHO\DQGSXEOLFO\
IXQGHGUHVHDUFKDQGLQQRYDWLRQ7KLVZRUNZLOOVXSSRUWWKHGHOLYHU\RIWKH³(XURSH´REMHFWLYHVDQG
EH\RQG:HZLOOIRFXVRXUHIIRUWVRQWKUHHPDLQDUHDV

6XVWDLQDEOH:DWHUERUQH7UDQVSRUW
ǜ $VVXULQJVHFXULW\RIVXSSO\
ǜ ,QFUHDVLQJWKHHQHUJ\HIILFLHQF\RIVKLSVDQGYHVVHOV
ǜ 0LQLPLVLQJWKHHQYLURQPHQWDOLPSDFWRIVKLSVDQGYHVVHOV
ǜ %XLOGLQJVDIHUVKLSVDQGYHVVHOV
ǜ ,QFUHDVLQJFRPSHWLWLYHQHVV
ǜ 5HFUXLWLQJDQGUHWDLQLQJDVNLOOHGZRUNIRUFH
ǜ 'HYHORSLQJDGYDQFHGZDWHUERUQHLQIUDVWUXFWXUHLQFOXGLQJHPDULWLPHVROXWLRQV

6XSSRUWIRUWKHKDUYHVWLQJRIRIIVKRUHUHVRXUFHV
ǜ 5HQHZDEOHHQHUJLHV:LQGZDYHDQGWLGDOHQHUJ\
ǜ )RVVLOIXHOVDQGUDZPDWHULDOV
ǜ )LVKHULHVDQGDTXDFXOWXUH
0LQLPLVLQJLPSDFWRQWKHRFHDQV
ǜ 'HYHORSLQJDEHWWHUXQGHUVWDQGLQJWKHRFHDQV
ǜ ,PSURYLQJSURGXFWVDQGVHUYLFHVIRUPDULQHPRQLWRULQJ
ǜ ,QFUHDVLQJGLUHFWFROODERUDWLRQZLWKWKHPDULQHVFLHQFHV

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

6XSSRUWLQJ7KH6ROXWLRQV
7KH VFDOH RI WKH WDVN ZH IDFH UHTXLUHV EHWWHU FRRUGLQDWLRQ RI
UHVHDUFK DQGGHYHORSPHQW ERWKZLWKLQ WKHPDULWLPH VHFWRU DQG LQ
SDUWQHUVKLS ZLWK UHODWHG VHFWRUV 7R DFKLHYH WKLV ZH SURSRVH WR
VWUHQJWKHQWKH:$7(5%251(7HFKQRORJ\3ODWIRUP

'HWDLOLQJWKHFKDOOHQJHV

 6XVWDLQDEOH:DWHUERUQHWUDQVSRUW

%\EHLQJPRUH VXVWDLQDEOHZHEHOLHYHRXU LQGXVWU\ZLOO EHPRUH FRPSHWLWLYH 7KLV LQLWLDWLYH
DLPVWRLPSURYHWKHFRPSHWLWLYHQHVVRIWKHVWDNHKROGHUVRIZDWHUERUQHWUDQVSRUWVKLSSLQJDQG
VKLSEXLOGLQJ LQFOXGLQJ HTXLSPHQW VXSSOLHUV SRUWV DQG LQIUDVWUXFWXUH FODVVLILFDWLRQ VRFLHWLHV
UHFUHDWLRQDO PDULQH DQG VHUYLFH SURYLGHUV WR VHFXUH MREV DQG HPSOR\PHQW WR GHFUHDVH WKH
HQYLURQPHQWDOLPSDFWRIWUDQVSRUWWRLPSURYHVDIHW\DQGVHFXULW\DQGWRIDFLOLWDWHDPRGDOVKLIW
LQ WUDQVSRUW%HVLGH WKHPDMRUPDULWLPHFKDOOHQJHVDOVR WKHUHODWHG WRSLFVRI LQODQGQDYLJDWLRQ
DQGWKHPDLQWHQDQFHRILQODQGZDWHUZD\VZLOOEHDGGUHVVHGDQGVXSSRUWHGE\RXULQGXVWU\
 $VVXULQJVHFXULW\RIVXSSO\

$VLJQLILFDQWSURSRUWLRQRIWKH(8¶VJRRGVDQGHQHUJ\DUULYHYLDWKHRFHDQVPLOOLRQ
EDUUHOVRIRLODGD\DUULYHE\VKLS0DLQWDLQLQJWKHVHFXULW\RIWKLVVXSSO\LVSDUDPRXQW
IRUWKHHFRQRPLFDQGVRFLDOZHOOEHLQJRIWKHFRPPXQLW\
6RPHVXSSO\WKUHDWVDUHWHFKQRORJ\RUFOLPDWHEDVHGRWKHUVDUHJHRSROLWLFDO:LWKWKH
SROLWLFDO VWDELOLW\ RI FRXQWULHV ERUGHULQJ LPSRUWDQW VKLSSLQJ URXWHV EHFRPLQJ PRUH
XQFHUWDLQ DFWV RI SLUDF\ DQG WHUURULVP DUH OLNHO\ WR FRQWLQXH  1HZ VROXWLRQV IRU
HQVXULQJWKHVHFXULW\RIVKLSVDQGWKHLUFUHZQHHGWREHGHYHORSHGDQGLPSOHPHQWHGLQ
DGGLWLRQWRUHGXFLQJRXUGHSHQGHQFHRQIRVVLOIXHOVDQGLQFUHDVLQJWKHDELOLW\RIYHVVHOV
WRZLWKVWDQGH[WUHPHFRQGLWLRQV
1927 Willem Laros and Lanfranco Benedetti /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1923 – 1933 
 3URPRWLQJVDIHUDQGPRUHHQYLURQPHQWDOO\IULHQGO\VKLSV

*LYHQWKHKLJKWHFKQRORJ\QDWXUHRIWKH(8VKLSEXLOGLQJVHFWRUDQGWKHKLJK(8ZLGH
SULRULW\ IRU VDIHW\ DQG HQYLURQPHQWDO TXDOLW\ KLJK JOREDO VWDQGDUGV DQG HIIHFWLYH
LQWHUQDWLRQDOFRQWUROLVLPSRUWDQW
(PDULWLPHVROXWLRQVZLOOEHGHYHORSHGDVDPHDQVWRLPSURYHWKHIORZRILQIRUPDWLRQ
IURPVKLSWRVKLSDQGVKLSWRVKRUHDQGWRSURYLGHWKHEDFNERQHIRUQHZSURGXFWVDQG
VHUYLFHV,PSURYHGVDIHW\DQGPRQLWRULQJVHUYLFHVZLOOEHDKLJKSULRULW\LQWKHSXUVXLW
RI]HURDFFLGHQWV
RIWKH(8¶VLQWHUQDOWUDGHLVDOUHDG\FDUULHGE\ZDWHUDQGWKLV IUDFWLRQFRXOGDQG
VKRXOGEHHQFRXUDJHGWRJURZDVDZD\RIUHGXFLQJFRQJHVWLRQDQGSROOXWLRQIURPODQG
EDVHGWUDQVSRUW
6KLSSLQJFRQWULEXWHVVRPHRIJOREDO&2HPLVVLRQVDERXWPLOOLRQ WRQQHV
LQIURPVKLSVRYHUJURVVWRQQHVGHVSLWHWKHSURGXFWLRQRIJUHHQKRXVHJDVVHV
SHUWRQQHPLOHEHLQJVLJQLILFDQWO\ORZHUWKDQRWKHUPHDQVRIWUDQVSRUW
7KHFRQWLQXHGJURZWKRIJOREDOWUDGHPDNHVDQDEVROXWHUHGXFWLRQLQFXUUHQWHPLVVLRQ
OHYHOV YHU\ FKDOOHQJLQJ DQG LW ZLOO QRW EH DFKLHYHG E\ VLPSOH HYROXWLRQDU\ WHFKQLFDO
FKDQJHV,IJURZWKUDWHVDYHUDJHMXVWRYHUWKHQH[W\HDUVVKLSSLQJYROXPHVZLOO
LQFUHDVHE\,QQRYDWLYHPHDQVRIUHGXFLQJHPLVVLRQVVXFKDVJUHHQKRXVHJDVVHV
12[ DQG62[PXVW EH H[SORUHG LQFOXGLQJ WKHXVHRI DOWHUQDWLYH IXHOV DQGSURSXOVLRQ
V\VWHPV
$OWKRXJK WKH H[DFW LPSDFW RI FOLPDWH FKDQJH LV XQFOHDU LW LV DSSDUHQW WKDW ZH FDQ
H[SHFW PRUH H[WUHPH ZHDWKHU HYHQWV ZKLFK ZLOO OHDG WR D FKDQJH LQ WKH RSHUDWLRQDO
HQYHORSHV RI YHVVHOV DQG RIIVKRUH VWUXFWXUHV  1HZ WHFKQRORJLHV PRGHOOLQJ DQG
YDOLGDWLRQ PHWKRGV ZLOO EH UHTXLUHG WR GHWHUPLQH DQ DSSURSULDWH HQJLQHHULQJ DQG
RSHUDWLRQDO UHVSRQVH  &XUUHQW GHVLJQ FRGHV DQG&ODVVLILFDWLRQ5XOHV ZLOO QHHG WR EH
FKDQJHGDFFRUGLQJO\

 &RPSHWLWLYHQHVV

(XURSHDQFRPSDQLHVEHORQJWRWKHZRUOGOHDGHUVLQDOOILHOGVRIWKHPDULWLPHLQGXVWU\
DQG ZDWHUERUQH RSHUDWLRQV  +RZHYHU FRQVWDQWO\ FKDQJLQJ PDUNHW VRFLHW\ DQG
HQYLURQPHQWDOFRQGLWLRQVFUHDWHQHZRSSRUWXQLWLHVDQGQHZFKDOOHQJHV7KH(XURSHDQ
PDULWLPH LQGXVWU\ EDVHG LQ DQ DUHD RI ZHDOWK DQG KLJK VRFLDO DQG HQYLURQPHQW
SURWHFWLRQ VWDQGDUGV PXVW DGGUHVV WKHVH FKDOOHQJHV E\ PHDQV RI WHFKQRORJLFDO DQG
FRPPHUFLDO UHVHDUFK GHYHORSPHQW DQG LQQRYDWLRQ WR PDLQWDLQ OHDGHUVKLS DQG
FRPSHWLWLYHQHVV
0DULWLPH 5', LV RQH RI WKH NH\V WR (XURSHDQ FRPSHWLWLYHQHVV DQG FRYHUV SDUDOOHO
GHYHORSPHQWRIWKHVXSSO\FKDLQVHTXLSPHQWDQGPDWHULDOVPDQXIDFWXULQJDQGVXSSRUW
LQIUDVWUXFWXUH  ,W GHDOVZLWK DOO YHVVHO W\SHV IURP KLJK YROXPH DQG VSHFLDOLVHG FDUJR
YHVVHOVODUJHFUXLVHVKLSVDQGIHUULHVWKURXJKVSHFLDOVHUYLFHVXSSO\VKLSVLFHEUHDNHUV
WXJV DQG GUHGJHUV UHVHDUFK DQG FRDVW JXDUG YHVVHOV WR VXSHU \DFKWV VDLO DQG SRZHU
ERDWV
+LJK TXDOLW\ HIILFLHQW YHVVHOV DQG ZDWHUERUQH V\VWHPV PHDQ FRVW HIIHFWLYH DQG
HQYLURQPHQWDOO\VXVWDLQDEOHWUDQVSRUWHVSHFLDOO\ZKHUHLQWHJUDWLRQZLWKRWKHUWUDQVSRUW
PRGHVLVRSWLPLVHG2QDYHUDJHWKHH[WHUQDOFRVWRIZDWHUERUQHWUDQVSRUWLVOHVVWKDQ
 RI WKH FRVW RI URDG WUDQVSRUW  $ VKLIW RI ODUJHU WUDQVSRUW TXDQWLWLHV IURP URDG WR
ZDWHUERUQH WUDQVSRUW FRXOG VDYHKXQGUHGVRIPLOOLRQVRI HXUR LQ WKH H[WHUQDO FRVWV RI
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WUDQVSRUW 7KLVPRGDO VKLIWZLOO EH HQDEOHG E\ LQWHJUDWHG YHVVHO DQG FDUJR KDQGOLQJ
V\VWHPGHVLJQV IRFXVHGRQ WKHFDUJR WRGHOLYHU UDSLG ORJLVWLFV KDQGOLQJ IURPVKLS WR
VKRUH
%\LWVYHU\QDWXUHWKHVHFWRULVDOUHDG\JOREDOLQLWVPDQXIDFWXULQJDQGRSHUDWLRQV7KH
PDMRUSOD\HUVXQGHUVWDQGWKHZRUOGZLGHGLIIHUHQFHVLQUHJXODWRU\HQYLURQPHQWVDQGLQ
ODERXUDQGVRFLDOFRQGLWLRQV*LYHQWKHRYHUDUFKLQJQHHGIRUDOHYHOSOD\LQJILHOGWKH
LQGXVWU\¶V FRPSHWLWLYHQHVV VWUDWHJ\ LV EDVHG RQ KLJK SURGXFWLYLW\ WKH VXSHULRU
SHUIRUPDQFH RI LWV LQQRYDWLYH SURGXFWV DQG VHUYLFHV DQG DQ RQJRLQJ FRPPLWPHQW WR
GHYHORSLQJDQGLPSOHPHQWLQJQHZNQRZOHGJH

7HFKQRORJ\HGXFDWLRQDQGVNLOOV

5HVHDUFKDQG LQQRYDWLRQDUHNH\ WRGHOLYHULQJ WKH OHDGLQJ HGJH WHFKQRORJ\ WKH VHFWRU
UHTXLUHV :LWK WKH:DWHUERUQHFRPPXQLW\SOD\LQJDQDFWLYH UROH LQ VXSSRUWLQJRWKHU
VHFWRUVDPRUHFROODERUDWLYHDQGLQWHUGLVFLSOLQDU\DSSURDFKZLOOEHUHTXLUHG
$WD&RPPXQLW\ OHYHO WKHVPDOOHU(8FRPSDQLHVLQSDUWLFXODULQGLFDWHWKDWDFFHVVLQJ
IXQGLQJ DQG SURJUDPPHV DW (8 OHYHO LV GLIILFXOW DQG WLPH FRQVXPLQJ  'UDPDWLF
VLPSOLILFDWLRQ RI SURFHGXUHV DQG LPSURYLQJ DFFHVVLELOLW\ LV QHHGHG $W WKH OHYHO RI
PHPEHU VWDWHV WKHUHDUHGLIIHUHQFHV LQZKHWKHUDQGKRZQDWLRQDO JRYHUQPHQWVGHVLJQ
LQQRYDWLRQ DLG VFKHPHV )XUWKHU H[FKDQJH RI EHVW SUDFWLFHV DQG UDLVLQJ DZDUHQHVV RQ
WKHSRVVLELOLWLHVIRUHIIHFWLYH5',LQFHQWLYHVFKHPHVZRXOGEHSUHIHUDEOH
7KH:DWHUERUQHVHFWRUFDQRQO\UHPDLQFRPSHWLWLYHLILWFRQWLQXHVWRGHOLYHUKLJKDGGHG
YDOXHE\XVLQJ OHDGLQJHGJH WHFKQRORJLHVDQGSURFHVVHV WRFUHDWH LQWHOOLJHQWSURGXFWV
7KLVPHDQVDWWUDFWLQJDQGUHWDLQLQJDQDSSURSULDWHO\HGXFDWHGDQGWUDLQHGZRUNIRUFH
1XPHURXV LQLWLDWLYHV KDYH DOUHDG\ EHHQ LPSOHPHQWHG WR SURPRWH SURIHVVLRQV LQ WKH
PDULWLPH FOXVWHU VXFK DV ³(XURSHDQ 6KLS\DUG:HHN´  7KLV UHPDLQV D KLJKO\ WRSLFDO
LVVXHDFURVVWKHLQGXVWU\DQGPD\EHFRPHPRUHGLIILFXOWLIDFULWLFDOPDVVRINQRZOHGJH
LV QRW UHWDLQHG DQG VSHFLDOLVHG HGXFDWLRQDO IDFLOLWLHV DUH ORVW  $ FRQWLQXDWLRQ RI WKH
DFWLYH SURPRWLRQ RI SURIHVVLRQDO DQG WHFKQLFDO FDUHHUV LQ WKH PDULWLPH FOXVWHU LV
UHTXLUHG  ,Q DGGLWLRQ ODERXU PLJUDWLRQ EHWZHHQ WKH PDULWLPH FOXVWHUV VKRXOG EH
HQFRXUDJHGDQGVXSSRUWHG

 6XSSRUWIRUWKHKDUYHVWLQJRIRIIVKRUHUHVRXUFHV

7KLV LQLWLDWLYH DLPV WR SURYLGH SURGXFWV DQG VHUYLFHV IRU WKH H[SORUDWLRQ DQG H[SORLWDWLRQ RI
PDULQHHQHUJ\DQGRWKHUQDWXUDOUHVRXUFHVDVZHOODVWKHWUDQVSRUWRIWKRVHUHVRXUFHVWRWKHHQG
XVHUV ,W DLPV DW WKH FRPSHWLWLYHQHVV RI DOO UHOHYDQW VWDNH KROGHUV DQG D UHGXFHG LPSDFW RQ
RFHDQV

 (QHUJ\

7KHUHLVDKLJKOHYHORIDZDUHQHVVRIWKHQHHGWRUHGXFHRXUORQJWHUPGHSHQGHQFHRQ
IRVVLOIXHOVIURPERWKHFRQRPLFDQGHQYLURQPHQWDOSHUVSHFWLYHV8QWLOWKHUHDUHYLDEOH
DOWHUQDWLYHV WR IRVVLO IXHOV KRZHYHU ZH ZLOO QHHG WR VXSSRUW WKH H[SORLWDWLRQ RI WKH
OLPLWHGUHPDLQLQJUHVRXUFHV0RUHDGYDQFHGYHVVHOVZLOOEHUHTXLUHGIRU


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
x'HSOR\PHQWRSHUDWLRQDQGUHFRYHU\LQH[WUHPHFRQGLWLRQV
x([WUHPHZHDWKHURSHUDWLRQVLQFOXGLQJH[WUHPHFROG
x'HHSZDWHUH[SORUDWLRQ

7KH GHYHORSPHQW RI D VXVWDLQDEOH HQHUJ\ SRVLWLRQ UHTXLUHV XVH RI PRUH UHQHZDEOH
HQHUJ\(8JRDORIE\DQGWKHH[SORLWDWLRQRIDOWHUQDWLYHHQHUJ\VRXUFHV,Q
WKHPDULQHHQYLURQPHQWZHQHHGWRSURYLGHSURGXFWVDQGVHUYLFHVWRVXSSRUW

x 2IIVKRUHZLQGIDUPVIL[HGDQGIORDWLQJ
x :DYHFXUUHQWDQGWLGDOHQHUJ\GHYLFHV
x 7KHUPDODQGRVPRWLFHQHUJ\
x $GYDQFHGGUHGJLQJ
x (QHUJ\FRQYHUVLRQVWRUDJHDQGWUDQVIHU
x *UHDWHULQYROYHPHQWRIWKHFODVVLILFDWLRQVRFLHWLHVLQRIIVKRUHHQHUJ\
x 6SHFLDOLVHGYHVVHOVDQGHTXLSPHQWIRULQVWDOODWLRQPDLQWHQDQFHDQGVXSSRUW
x 6SHFLDOLVHGUHSDLU\DUGVDQGSRUWV

 )RRG

$UDSLGO\LQFUHDVLQJZRUOGSRSXODWLRQLVSODFLQJHYHULQFUHDVLQJEXUGHQVRQWKHIRRGVXSSO\
FKDLQ  $W WKH VDPH WLPH QDWXUDO VRXUFHV RI SURWHLQ VXFK DV ILVK DUH GHFOLQLQJ GXH WR
HQYLURQPHQWDOFKDQJHVDQGSRRUORQJWHUPUHVRXUFHPDQDJHPHQW
,QWKLVFOLPDWHDTXDFXOWXUHLVEHFRPLQJLQFUHDVLQJO\LPSRUWDQW7KHSRWHQWLDOIRUJURZWK
LQ%OXH)RRGLQ(XURSHLVVXEVWDQWLDO LQSDUWLFXODUDV ILVKIDUPLQJPRYHVWRWKHRSHQVHD
7R UHDOLVH WKHVH RSSRUWXQLWLHV WKHUH ZLOO EH D QHHG IRU JUHDWHU VXSSRUW IURP:DWHUERUQH
WHFKQRORJ\IRU
x 6SHFLDOLVHGIDFWRU\DQGVXSSRUWYHVVHOV
x (IIHFWLYHPRQLWRULQJV\VWHPV
x *RRGDUHDSODQQLQJWRSUHYHQWFRQIOLFWZLWKRWKHUXVHRIWKHRFHDQV

 5DZPDWHULDOV

7KH :RUOG¶V RFHDQV DUH ODUJHO\ XQH[SORUHG EXW LW LV NQRZQ WKDW WKHUH DUH YDOXDEOH DQG
QHFHVVDU\UHVRXUFHVWREHUHFRYHUHGIURPRQDQGEHQHDWKWKHVHDEHG7KLVLVDQHPHUJLQJ
PDUNHW DQG H[SORLWDWLRQ RI WKHVH UHVRXUFHV ZLOO UHTXLUH D KLJK OHYHO RI LQYHQWLYHQHVV DQG
LQQRYDWLRQIRU
x 6LWHLQYHVWLJDWLRQV
x 'HHSZDWHURSHUDWLRQV
x $GYDQFHGVLPXODWLRQDQGYDOLGDWLRQ

 0LQLPLVLQJLPSDFWRQWKHRFHDQV±%OXH6HDV

7KHRFHDQVDQGVHDVDUHXQGHUSUHVVXUHIURPKXPDQDFWLYLWLHVDQGFOLPDWHFKDQJH7KHJURZLQJ
YXOQHUDELOLW\RIFRDVWDODUHDVLQFUHDVLQJO\FURZGHGFRDVWDOZDWHUVWKHNH\UROHRIWKHRFHDQVLQ
WKHFOLPDWHV\VWHPDQGWKHSUHVVXUHVRQWKHPDULQHHQYLURQPHQWFDOOIRUDVWURQJHUIRFXVRQRXU
RFHDQVDQGVHDV
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&OLPDWH&KDQJH LVH[SHFWHG WRKDYHD VLJQLILFDQW LPSDFWRQ VHD OHYHO ULVH FRDVWDO HURVLRQDQG
H[WUHPH HYHQWV 7KHVH SKHQRPHQD ZLOO SXW LQFUHDVHG SUHVVXUH RQ FRDVWDO DUHDV ZKHUH DURXQG
RI WKH ODUJHVW SRSXODWLRQ FHQWUHV LQ WKHZRUOG DUH IRXQG7KLV VLWXDWLRQZLOO IRUFH SROLF\
PDNHUV WR UHFRQVLGHU WKH GHVLJQ RI FRDVWDO GHIHQFH ,W KDV EHHQ HVWLPDWHG WKDW WKH DFWXDO
H[SHQGLWXUHFRVWIRUFRDVWDOSURWHFWLRQLQ(XURSHH[FHHGVELOOLRQ(XURVSHU\HDU7KHLGHDRI
³%XLOGLQJZLWK1DWXUH´LVEDVHGRQWKHSULQFLSOHRIXVLQJWKHQDWXUDOIRUFHVLQVWHDGRIILJKWLQJ
WKHP7KHFRQFHSWRIHFRG\QDPLFGHVLJQLPSOHPHQWLQJWKHHFRV\VWHP¶VDSSURDFKLQSUDFWLFHWR
KHOS VKDSH WKH KXPDQ DFWLYLWLHV DORQJ WKH FRDVWDO OLQHV SRUWV ULYHUV PDULQDV LQWHUIDFHV LV
IXQGDPHQWDOIRUDVXVWDLQDEOHDQGWHFKQLFDOO\IHDVLEOHGHYHORSPHQW
,QYDVLYHVSHFLHVWUDQVSRUWHGLQEDOODVWZDWHULQVKLSVDUHYHFWRUVRISURIRXQGFKDQJHVLQPDULQH
HFRV\VWHPV ,Q WKH VKRUW WHUP WKH SUREOHP ZLOO EH VROYHG E\ VWULFW UHJXODWLRQV UHTXLULQJ
WUHDWPHQWRIDOOEDOODVWZDWHU,QWKHORQJHUUXQWHFKQRORJLFDOVROXWLRQVQHHGWREHIRXQGVXFKDV
EDOODVWIUHHVKLSV
&RPPHUFLDO VKLSSLQJ PD\ RIIHU SODWIRUPV IRU UHVHDUFK  6KLSV DUH DOUHDG\ EHFRPLQJ KHDYLO\
LQVWUXPHQWHG DQG WKH HQYLURQPHQWDO 5	' SURJUDPPHUV VKRXOG EH HQFRXUDJHG WR GHYHORS
LQVWUXPHQWSDFNDJHVWKDWFDQEHFDUULHGE\VKLSV7KHVKLSRIRSSRUWXQLW\FRQFHSWZLWKDGYDQFHG
LQVWUXPHQWDWLRQ SDFNDJHV UHGXFHV WKH QXPEHU RI VSHFLDOLVHG RFHDQRJUDSKLF YHVVHOV WKDW DUH
UHTXLUHG  ,W SURYLGHV YDOXDEOH UHDO WLPH LQIRUPDWLRQ RQ ZHDWKHU DQG VHD FRQGLWLRQV DOORZLQJ
LPSURYHG VDLOLQJSUDFWLFHV VXFK DVZHDWKHU URXWLQJ DQG FXUUHQW ULGLQJ WKDW LPSURYH VDIHW\ DQG
UHGXFHIXHOFRQVXPSWLRQ
0RQLWRULQJRIWKHRFHDQVWKHVHDVDQGWKHFRDVWVDVZHOODVWKHLUVRXUFHVRISROOXWLRQOLNHULYHUV
VKRXOGEHDMRLQWHQGHDYRXUZLWKPDULQHVFLHQWLVWV
7KHRFHDQPD\DOVREHFRPHDPDMRUDUHQDIRUELRIXHOSURGXFWLRQHJDOJDHSURGXFWLRQ
6WRUDJHRI&2LQVXEVHDUHVHUYRLUVDQGXVHRI&2IRURLOUHFRYHU\PD\SURYLGHIRUWKHPRUH
HIIHFWLYHH[SORLWDWLRQRIRLOUHVHUYHVDQGUHGXFHGDWPRVSKHULFJUHHQKRXVHJDVVHV
7KH1RUWKHUQURXWHZRXOGUHGXFHWKHOHQJWKIRUWUDQVSRUWIURP(DVW$VLDWR1RUWKHUQ(XURSHE\
RQHWKLUGEXWDOOWKHVHGHYHORSPHQWVDOVRFDUU\FRQVLGHUDEOHULVNVIRUWKHHQYLURQPHQW5HVHDUFK
LVUHTXLUHGZKLFKZLOODOORZSROLF\PDNHUVWRWDNHWKHDSSURSULDWHPHDVXUHVWRHQVXUHWKDWVXFK
GHYHORSPHQWVUHPDLQVXVWDLQDEOH
7R XQGHUVWDQG WKH RFHDQV UROH DV D &2 VLQN LV D PDMRU LVVXH LQ XQGHUVWDQGLQJ WKH FOLPDWLF
YDULDWLRQV$ERXWRIWKHSRVWLQGXVWULDODQWKURSRJHQLF&2UHOHDVHKDVEHHQWDNHQXSLQWKH
RFHDQKDOIRIZKLFKKDVEHHQWDNHQXSLQWKH1RUWK$WODQWLF
$ JUHDWHU XQGHUVWDQGLQJ RI WKH LPSDFW RQ WKH RFHDQV RI R[LGHV RI VXOSKXU DQG QLWURJHQ LV
UHTXLUHGWRJHWKHUZLWKFRVWHIIHFWLYHPLWLJDWLRQVWUDWHJLHV
,Q RUGHU WR VXSSRUW WKH UHVHDUFK UHTXLUHG E\ WKH PDULWLPH FRPPXQLW\ LQ DGGUHVVLQJ WKHVH
FKDOOHQJHVDPRUHFRKHUHQWFROODERUDWLYHDQGJRDORULHQWDWHGDSSURDFKLVQHHGHG

&RQFOXVLRQV

7KH:$7(5%251(73ZLOOSURYLGHWKLVVXSSRUWE\HQKDQFLQJUHVHDUFKLQIUDVWUXFWXUHDQGE\HQVXULQJ
EHWWHUFROODERUDWLRQWHFKQRORJ\WUDQVIHUDQGLPSOHPHQWDWLRQRIUHVHDUFKUHVXOWVWKURXJKLQQRYDWLRQ
:$7(5%251(73ZLOO LPSURYH V\QHUJLHVEHWZHHQ QDWLRQDO DQG LQWHUQDWLRQDO LQLWLDWLYHV DQG DPRQJVW
WKH UHVHDUFK FRPPXQLW\  ,W ZLOO IDFLOLWDWH WKH FUHDWLRQ RI LQWHUGLVFLSOLQDU\ LQQRYDWLRQ SDUWQHUVKLSV
EHWZHHQWKHVWDNHKROGHUVZKLFKZLOOKDYHFOHDUIRFXVDQGFULWLFDOPDVV
7KH PDULWLPH FRPPXQLW\ ZLOO FRQWLQXH LWV FRPPLWPHQW WR WKH:$7(5%251( 73 DQG ZH LQYLWH WKH
0HPEHU6WDWHVDQGWKH(XURSHDQ&RPPLVVLRQWRMRLQXV
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,QWKHSHULRGXSWRWKHPDULWLPHFRPPXQLW\ZLOOFRPPLWWRDQDQQXDOVSHQGRIDSSUR[LPDWHO\¼P
RQWKH(85HVHDUFK3URJUDPPHÁZLWKLQWKHNH\DUHDVRI

x 6XVWDLQDEOHZDWHUERUQHWUDQVSRUW
x 6XVWDLQDEOHXVHRIPDULQHUHVRXUFHV
x 0LQLPLVLQJLPSDFWRQWKHRFHDQV

$ GHWDLOHG LPSOHPHQWDWLRQ SODQ DW WKH WLPH RI ZULWLQJ LV EHLQJ
GHYHORSHG E\ WKH :$7(5%251( 73 6WDNHKROGHUV WKURXJK WKH
&$60$5(&$
7KLV SODQ LV WDNLQJ DV EDVLV WKH :65$ :$7(5%251( 6WUDWHJLF
5HVHDUFK $JHQGD WKH :,50 :$7(5%251( ,PSOHPHQWDWLRQ
3ODQ DQG WKH :$7(5%251( 'HFODUDWLRQ D KLJK OHYHO SROLF\
GRFXPHQWLVVXHVE\WKH(73HDUO\\HDU

$FNQRZOHGJHPHQWV

7KLVSDSHUKDVEHHQSRVVLEOHWKDQNVWRWKH&$60$5(&$D)3(XURSHDQ&RPPLVVLRQ)XQGHG3URMHFW
7KLV SDSHU KDVEHHQZULWWHQ RQEHKDOI RI WKH&$60$5(&$&RQVRUWLXP&(6$(0(&:(*(07
(&6$,&20,$(%8(&0$5

5HIHUHQFHV

>@ 9,6,21SXEOLVKHGE\:$7(5%251((73
>@ :65$:DWHUERUQH6WUDWHJLF5HVHDUFK$JHQGDSXEOLVKHGE\:$7(5%251((73
>@ :,50:DWHUERUQH,PSOHPHQWDWLRQ3ODQSXEOLVKHGE\:$7(5%251((73
>@ :$7(5%251('HFODUDWLRQSXEOLVKHGE\:$7(5%251((73

$SSHQGL[$:DWHUERUQH,Q)LJXUHV

7KH(8PDULWLPH LQGXVWU\FOXVWHUKDVDQHVWLPDWHG WXUQRYHURI¼%QDQGGLUHFWO\HPSOR\VDERXW
PLOOLRQSHRSOH&ORVHWRRI(XURSH¶VWUDGHZLWKWKHUHVWRIWKHZRUOGLVVKLSSHGWKURXJKLWVVHDSRUWV
DVZHOODVRILQWUD(XURSHDQWUDGH


ĩ
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
:$7(5%251(736WDNHKROGHUVRUJDQL]DWLRQ
6KLSSLQJ
0RUHWKDQ¼%QWXUQRYHU
0RUHWKDQGLUHFWHPSOR\HHV
0*7(($IODJJHGYHVVHOVRURIWKHJOREDOWRWDO
0*7(($RZQHGRURIJOREDOPHUFKDQWIOHHW
(8UHJLVWHUHGVKLSV
6KLSEXLOGLQJ
¼%QWXUQRYHULQFOXGLQJQDYDO
GLUHFWHPSOR\HHV
ODUJHVKLS\DUGV
*OREDOOHDGHUVLQDGYDQFHGVKLSGHVLJQDQGFRQVWUXFWLRQ
0DULQH(TXLSPHQW
¼EQWXUQRYHU
$ERXWGLUHFWHPSOR\HHFRPSDQLHV
RIWKHWRWDOJOREDOPDUNHW
RISURGXFWVDUHH[SRUWHG
0DULQHHTXLSPHQWFRPSULVHVXSWRRIDVKLS¶VYDOXH
3RUWV
¼%QRIDGGHGYDOXH
GLUHFWHPSOR\HHV
VHDSRUWV
ELOOLRQWRQQHVRIFDUJRSHU\HDU
PLOOLRQSDVVHQJHUV
1DYDO
¼%QWXUQRYHU
GLUHFWDQGLQGLUHFWHPSOR\HHV
PDMRUFRPSDQLHV
,QODQG1DYLJDWLRQ
8SWRRIWKHWRWDOWUDQVSRUWVKDUHLQWKHFDWFKPHQWDUHDVRIPDMRUVHDSRUWV
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PLOOLRQWRQQHVRIIUHLJKWSHUDQQXP
ELOOLRQWRQQHVNP
'UHGJLQJ
¼ELOOLRQSHUDQQXPWXUQRYHUGRXEOHGVLQFH
GLUHFWHPSOR\HHV
VKDUHRIWKHDYDLODEOHPDUNHW
&ODVVLILFDWLRQVRFLHWLHV
(XU$&6PHPEHUVKDYHDVKDUHRIWKHJOREDOFODVVLILFDWLRQRIVKLSV
5HFUHDWLRQDOPDULQH
¼%QWXUQRYHU
GLUHFWHPSOR\HHV
EXVLQHVVHVLQFOXGLQJERDW\DUGV
$TXDFXOWXUH
¼ELOOLRQDGGHGYDOXH
RIWRWDO(8ILVKHULHV
PLOOLRQWRQQHVRISURGXFWSHUDQQXP
2IIVKRUH:LQG
6XSSOLHVRI(8HOHFWULFLW\
(VWLPDWHG*:E\LQFOXGLQJ*:RIIVKRUH
2LODQG*DV
¼%QLQWKHJOREDOVHUYLFHVDQGVXSSOLHVPDUNHW
RIWKH(XURSHDQPDUNHW
-XVWRISURVSHFWLYHUHVRXUFHVKDYHEHHQH[SORUHGLQGHHSDQGXOWUDGHHSZDWHUV
RIWKHIXWXUHRLO	JDVZLOOFRPHIURPZDWHUGHSWKVWRPEHWZHHQDQGP
DQGIURPWRP
)LVKHULHV
YHVVHOVZLWKDJURVVWRQQDJHRIWRQQHV
GLUHFWHPSOR\HHV
5HVHDUFK6WUXFWXUH
0DULWLPH8QLYHUVLWLHVLQFRXQWULHV
UHVHDUFKHVWDEOLVKPHQWVZLWKPRUHWKDQUHVHDUFKVWDII

